
United States Patent 

US007058902B2 

(12) (10) Patent N0.: US 7,058,902 B2 
Iwema et a]. (45) Date of Patent: Jun. 6, 2006 

(54) ENHANCED ON-OBJECT CONTEXT MENUS 5,677,710 A * 10/1997 Thompson-Rohrlich 345/173 
5,682,439 A * 10/1997 Beernink et a1. ......... .. 382/187 

(75) Inventors: Marieke IWema, Seattle, WA (US); 5,708,787 A * 1/1998 715/841 

Leroy B. Keely, Portola Valley, CA i i ~~ David SWItZer, Redmond, WA 537603773 A 6/1998 

5,760,776 A * 6/1998 715/841 
. , _ 5,778,404 A * 7/1998 715/531 

(73) Asslgn?’Z Mlcrosoft Corporal”, Redmond’ WA 5,805,167 A * 9/1998 van Cruyningen ........ .. 715/808 

(Us) 5,854,629 A 12/1998 Redpath 
_ _ _ _ _ 5,867,144 A 2/1999 Wyard 

(*) Nome: SubJeCtw any dlsclalmer, theterm ofthls 5,912,666 A * 6/1999 Watson et a1. ............ .. 715/856 
patent is extended or adjusted under 35 5,920,316 A 7/1999 Oran et a1. 
U.S.C. 154(1)) by 736 days. 5,923,328 A 7/1999 Griesmer 

5,977,948 A * 11/1999 Nishibori .................. .. 715/841 

(21) App1_ NO; 10/207,071 6,049,335 A * 4/2000 Iida ...... .. 715/811 
6,054,990 A * 4/2000 Tran ......................... .. 715/863 

(22) Filed. Jul- 30 2002 6,072,486 A 6/2000 Sheldon et a1. 
, 6,337,698 B1 1/2002 Keely, Jr. et a1. 

(65) Prior Publication Data (Continued) 

US 2004/0021647 A1 Feb. 5, 2004 OTHER PUBLICATIONS 

(51) Int. Cl. Fang Fang et al., “An Icon Based Interactive Menu 
G06F 3/00 (200601) Generatoria combination of visual representation and logi 
G06F 3/48 (200601) cal behavioral speci?cation,” Proc. Int’l Conference on 

(52) us. Cl. ..................................... .. 715/810; 345/156 Computer Aided Design & Computer Graphics, Aug- 10-12, 
(58) Field 61 Classi?cation Search .............. .. 345/160, 1989’ PP- 66-70 

_ _ 345/156; 715/808} 810’ 856 Primary ExamineriWeilun Lo 
See appl1cat1on ?le for complete search h1story. Assistant Examineristeven B_ Theriault 

(56) R f Ct d (74) Attorney, Agent, or FirmiBanner & WitcoiT, Ltd. 
e erences 1 e 

U.S. PATENT DOCUMENTS 

4,686,522 A * 8/1987 Hernandez et a1. ....... .. 345/160 

4,931,783 A * 6/1990 Atkinson . . . . . . . . . . . . . . .. 345/163 

5,063,000 A * 11/1991 Norwood . . . . . . . . . . . .. 382/186 

5,117,071 A * 5/1992 Greanias et a1. 345/178 
5,162,781 A * 11/1992 Cambridge . . . . . . . . .. 345/163 

5,500,935 A * 3/1996 Moran et a1. 715/863 
5,500,936 A * 3/1996 Allen et a1. . . . . . . . . .. 715/808 

5,664,128 A * 9/1997 Bauer ....................... .. 715/708 

5,664,133 A 9/1997 Malamud et a1. 
5,669,000 A * 9/1997 Jessen et a1. ............. .. 717/127 

Sales for 

A 

April 

(57) ABSTRACT 

Aspects of the present invention provide context menus 
useful in, e.g., a computing device receiving user input via 
a stylus. Icons representing actions performable on an object 
are displayed in a context menu for the object. Additional 
aspects of the invention include cascading menus that also 
minimize hand and/ or Wrist motion, as Well as placement of 
menus based on user handedness and/or stylus orientation. 
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ENHANCED ON-OBJECT CONTEXT MENUS 

FIELD OF THE INVENTION 

This invention relates to an enhanced user interface for 
performing actions regarding information displayed on the 
screen of a computer or other electronic device. In particular, 
this invention relates to methods, systems and user inter 
faces for using context-speci?c menus to perform actions 
pertaining to a particular object having a corresponding 
screen representation. 

BACKGROUND 

Computers (including lesser electronic devices with lim 
ited computational abilities) are now part of everyday life. 
Until recently, however, the tasks for which computers could 
practically be used was sometimes limited by the manner in 
which a user could input information. Although there are 
numerous devices with which a computer user can provide 
input to a computer, many of these devices (e.g., keyboards, 
mice, trackballs, touchpads, etc.) have limitations and are 
not well-suited for some circumstances. Note-taking is but 
one example. Many individuals lack the typing skills to 
contemporaneously take notes by typing on a keyboard. 
Moreover, many persons ?nd it dif?cult to simultaneously 
use a keyboard and devote attention to other matters, such as 
participation in a meeting. Conversely, most people can take 
handwritten notes while participating in such activities, and 
can do so rather quickly. Many people also take notes by 
combining written language with drawings, sketches, dia 
grams, symbols, etc. Keyboards, mice, touchpads, trackballs 
and various other traditional user input devices are not 
conducive to such activity. Moreover, keyboards, mice and 
trackballs generally require a surface upon which to rest the 
input device (and usually the computer), and are thus 
ill-suited to situations where a user may be standing or 
frequently moving from place to place. 
An input device and technique that addresses these and 

other problems mimics traditional pencil (or pen) and paper. 
Speci?cally, certain devices allow a user to create images by 
moving a stylus across a display screen. Using the stylus (or 
a “pen”) as a writing instrument, the user creates a graphical 
image of handwriting, symbols, drawing ?gures, or anything 
else that can be drawn with pencil and paper. The electronic 
ink created with the stylus may be maintained or stored in 
the graphical form in which it is created, such as a drawing, 
handwritten notes, etc. The ink may also be converted to 
another form. For example, various application software is 
able to recogniZe or interpret the electronically handwritten 
letters, words, etc. and substitute text for the electronic 
“ink.” These devices and associated recognition software 
offer the convenience and intuitive nature of pencil and 
paper combined with electronic storage, editing, copying 
and other advantages of a computer. 
As with other input schemes, however, a user of a 

pen-based computer will need to execute various com 
mands, make menu choices, and perform numerous other 
activities beyond the simple creation of handwriting or 
drawing ?gures. For example, and similar to input using a 
mouse or keyboard, a user may need to specify font, color, 
type, paragraph style, or other text characteristics; may need 
to specify a predetermined drawing shape such as a line, 
rectangle, circle, arrow, ?ow chart box, or other frequently 
used shape; may need to save an object on the display into 
a ?le; may need to open a new ?le; may need to cut or copy 
a portion of a displayed object, or paste something previ 
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2 
ously cut or copied; may need to highlight or erase a portion 
of a screen object; or may need to perform numerous other 
commands or actions. In many graphical user interfaces, 
icons or drop-down textual menus are provided at the top of 
the screen, at the side, or elsewhere on a screen. To execute 
one of the commands corresponding to an icon or textual 
menu item, the user typically positions a curser over the icon 
or menu item, and signals a choice (by, e.g., pressing a 
mouse or pen button). 

Another format for presentation of possible commands is 
the context menu. Context menus are described in US. Pat. 
No. 5,664,133. Instead of moving the cursor to a main 
toolbar or menu, a user positions the cursor on (or near) an 
on-screen object (e.g., a text word, paragraph or other text 
block; a drawing ?gure; an image; a control interface; etc.) 
and indicates that a set of menu items speci?c to that object 
is desired. This indication can occur via the user pressing a 
particular button on a pointing device (e.g., pressing a right 
mouse button instead of a left mouse button). A context 
menu is then made available to the user that contains 
commands and actions (or shortcuts to commands and 
actions) that pertain to the object in question. The context 
menu may be displayed near the object in question. 

Context menus can potentially solve certain problems 
associated with pen-based computers. When used for point 
ing, and unlike a mouse (which is a relative pointer), a stylus 
is an absolute pointer. A user is therefore often required to 
move his or her entire arm to navigate across a screen, not 

just the ?ngers or wrist (as is the case with a mouse). A stylus 
may thus require more movement than a mouse to achieve 
the same distance on the screen, resulting in faster hand and 
arm muscle fatigue. Context menus offer a way of minimiz 
ing required stylus travel and reducing fatigue. 

Until now, however, the potential bene?ts of context 
menus have been undercut by differences between pointing 
with a stylus and pointing with a mouse. For example, it is 
generally more dif?cult to target a screen object with a 
stylus-moved cursor than with a mouse-moved cursor. A 
mouse typically moves across a desktop or other stable work 
surface, and the user’s hand and arm are often resting on the 
same work surface. It is therefore easy to make small, 
controlled cursor movements. Conversely, a user typically 
holds a stylus above a tablet with less support and stability, 
making small controlled movements more difficult. More 
over, selecting a screen object by clicking with a mouse 
button is generally a pure vertical movement with one 
?nger; the user can easily separate button-clicking ?nger 
movements from cursor-moving hand movements. With a 
stylus, however, a user may use the same arm, wrist, hand, 
and ?nger muscles to both move the cursor (by moving the 
stylus tip) and select a screen object (by, e.g., maintaining 
the cursor in a location or making a gesture). Even if a 
separate button is provided on the stylus, use of a stylus 
button is likely to cause the stylus tip, and thus the cursor, 
to move slightly. A stylus-controlled cursor may also be 
more difficult to see than a mouse-controlled cursor. Unlike 

a mouse, a stylus typically requires a user to rest his or her 
hand on the display screen, potentially obscuring the cursor 
location. 

To overcome the targeting and visualiZation difficulties of 
a stylus, it is often desirable to increase the target siZe for a 
screen object. By way of hypothetical example, a screen 
display for particular object may have a target siZe for 
mouse-controlled cursor selection of 5 pixels by 5 pixels. To 
facilitate use of a stylus input device, the target siZe of that 
object might be increased to 10 pixels by 10 pixels. In other 
words, selecting the object in an environment designed for 
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a mouse-controlled cursor requires placement of the cursor 
into a 5x5 square, While selection in an environment 
designed for stylus selection only requires placement of the 
cursor in a 10x10 area. 

However, increasing object selection target siZe con?icts 
With the goal of minimizing stylus movements across the 
screen. As targets become larger, more screen space is 
needed to display multiple targets, and more distance must 
be traversed across the screen. With regard to context 
menus, the number of menu selections that can be presented 
in a context menu is thereby limited. Using conventional 
context menus With menu choices siZed for stylus selection, 
studies have shoWn that more than seven menu items 
requires undesirable hand or Wrist motion. 

Accordingly, there remains a need for systems, methods 
and user interfaces that provide improved context menus for 
pen-based user input. 

SUMMARY 

Aspects of the present invention provide solutions to one 
or more of the problems highlighted above. Aspects also 
relate to methods and systems for selecting actions that can 
be performed With regard to an object having an associated 
representation on the display screen of a computer. Among 
other features, aspects of the invention alloW display of 
icons, representing actions performable on an object, in a 
context menu for the object. By presenting context menu 
choices in the form of icons, it is possible to minimiZe hand 
and/or Wrist motion by a user making menu selections With 
a stylus user input device. Additional aspects of the inven 
tion include cascading levels of context menus that also 
minimize hand and/ or Wrist motion, as Well as placement of 
menus based on user handedness and/or stylus orientation. 
Further advantages and features of the invention are set forth 
in the detailed description, or Will be apparent to persons 
skilled in the art in light of that description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing summary is better understood When read in 
conjunction With the accompanying draWings, Which are 
included by Way of example, and not by Way of limitation 
With regard to the claimed invention. 

FIG. 1 shoWs a schematic diagram of a general-purpose 
digital computing environment that can be used to imple 
ment various aspects of the invention. 

FIG. 2 shoWs a plan vieW of a tablet computer and stylus 
that can be used in accordance With various aspects of the 
present invention. 

FIG. 3 shoWs a context menu according to one aspect of 
the invention. 

FIGS. 4Ai4D shoW the advantages of the context menu 
of FIG. 3 over other possible solutions. 

FIG. 5 shoWs movement of a context menu according to 
another aspect of the invention. 

FIGS. 6A*6I shoW cascading levels of context menus 
according to another aspect of the invention. 

FIGS. 7A & 7B shoW placement of a context menu 
according to another aspect of the invention. 

FIG. 8 shoWs placement of a context menu according to 
another aspect of the invention. 

FIG. 9 shoWs a non-rectilinear context menu according to 
another aspect of the invention. 
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4 
DETAILED DESCRIPTION 

This invention relates to methods, systems and user 
interfaces for using context-speci?c menus to perform 
actions pertaining to a particular object having a correspond 
ing screen representation. The folloWing description is 
divided into various subsections: De?nitions; Illustrative 
Operating Environment; Enhanced On-Object Context 
Menus; Additional Aspects; and Conclusion. These subsec 
tions are for the reader’s convenience and not intended as 
limitations upon the invention. 

De?nitions 
Unless otherWise indicated, various terms as used in this 

speci?cation and in the claims have the folloWing meanings: 
Action: A modi?cation of, or a command, function, or 

other activity relating to, an object. An action includes, 
inter alia, creating an object. 

Icon: A small on-screen pictorial representation. Although 
icons are primarily non-textual, they may include let 
ters or numbers. 

(Electronic) Ink: A sequence or set of points, displayed or 
displayable on a CRT, LCD, or other display device, 
Which Were created by moving a stylus, mouse or other 
input device so as to mimic pencil and paper or other 
types of non-electronic Writing or draWing. The elec 
tronic ink may include additional properties and meth 
ods resulting in a rich representation of the ink. Also, 
the ink may be stored as an ink object Which may 
include properties and/or methods. 

Object: As commonly used in the art, an object includes 
combinations of computer code and data used to rep 
resent quantities or concepts With Which a user can 
interact. An object may have variables that can have 
values, and may also have associated procedures, meth 
ods and other functions. 

Text: Letters, Words, sentences, paragraphs, etc. having 
characters that can be represented by unique codes 
(e.g., ASCII, Unicode, etc.). Text also includes non 
letter characters and symbols. 

Illustrative Operating Environment 
Aspects of the invention may be implemented With 

instructions that can be executed on a computing device. 
Accordingly, an illustrative computing environment for 
executing such instructions Will be described. Aspects of the 
invention may be described in the general context of com 
puter-executable instructions, such as program modules, 
executed by one or more computing devices. Generally, 
program modules include routines, programs, objects, com 
ponents, data structures, etc. that perform particular tasks or 
implement particular abstract data types. Typically, the func 
tionality of the program modules may be combined or 
distributed as desired. Because the invention may be imple 
mented using softWare, it may useful to brie?y discuss the 
components and operation of a typical programmable com 
puter on Which various aspects of the invention may be 
employed. One illustrative computer system is illustrated in 
FIG. 1. The system includes a general-purpose computer 
100. This computer 100 may take the form of a personal 
digital assistant; a tablet, desktop or laptop personal com 
puter; a netWork server, or the like. Computer 100 typically 
includes at least some form of computer readable media. 
Computer readable media can be any available media that 
can be accessed by the computer 100. By Way of example 
and not limitation, computer readable media may comprise 
computer storage media and communication media. Com 
puter storage media includes volatile and nonvolatile, 
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removable and non-removable media implemented in any 
method or technology for storage of information such as 
computer readable instructions, data structures, program 
modules or other data. Computer storage media includes, but 
is not limited to, RAM, ROM, EEPROM, ?ash memory or 
other memory technology, CD-ROM, digital versatile disks 
(DVD) or other optical storage, magnetic cassettes, mag 
netic tape, magnetic disk storage or other magnetic storage 
devices, or any other medium Which can be used to store the 
desired information and Which can be accessed by the 
computer 100 using appropriate hardWare and interfaces. 
Communication media typically embodies computer read 
able instructions, data structures, program modules or other 
data in a modulated data signal such as a carrier Wave or 
other transport mechanism and includes any information 
delivery media. The term “modulated data signal” means a 
signal that has one or more of its characteristics set or 
changed in such a manner as to encode information in the 
signal. By Way of example, and not limitation, communi 
cation media includes Wired media such as a Wired netWork 
or direct-Wired connection, and Wireless media such as 
acoustic, RF, infrared and other Wireless media. Combina 
tions of any of the above should also be included Within the 
scope of computer readable media. 

With reference to FIG. 1, computer 100 includes a pro 
cessing unit 110, a system memory 120, and a system bus 
130 that couples various system components including the 
system memory to the processing unit 110. The system bus 
130 may be any of several types of bus structures including 
a memory bus or memory controller, a peripheral bus, and a 
local bus using any of a variety of bus architectures. The 
system memory 120 may include read only memory (ROM) 
140 and random access memory (RAM) 150. 
A basic input/output system 160 (BIOS), containing the 

basic routines that help to transfer information betWeen 
elements Within the computer 100, such as during start-up, 
may be stored in the ROM 140. The computer 100 may also 
include any or all of a hard disk drive 170 for reading from 
and Writing to a hard disk (not shoWn), a magnetic disk drive 
180 for reading from or Writing to a removable magnetic 
disk 190, and an optical disk drive 191 for reading from or 
Writing to a removable optical disk 192 such as a CD ROM, 
DVD or other optical media. The hard disk drive 170, 
magnetic disk drive 180, and optical disk drive 191 may be 
connected to the system bus 130 by a hard disk drive 
interface 192, a magnetic disk drive interface 193, and an 
optical disk drive interface 194, respectively. The drives and 
their associated computer-readable media provide nonvola 
tile storage of computer readable instructions, data struc 
tures, program modules and other data for the computer 100. 
It Will be appreciated by those skilled in the art that other 
types of computer readable media that can store data that is 
accessible by a computer, such as magnetic cassettes, ?ash 
memory cards, digital video disks, Bernoulli cartridges, 
random access memories (RAMs), read only memories 
(ROMs), and the like, may also be used in the example 
operating environment. Also, it should be appreciated that 
more portable embodiments of the computer 100, such as a 
tablet personal computer or personal digital assistant, may 
omit one or more of the computer storage media devices 
discussed above. 
A number of program modules can be stored on the hard 

disk drive 170, magnetic disk 190, optical disk 192, ROM 
140 or RAM 150, including an operating system 195, one or 
more application programs 196, other program modules 197, 
and program data 198. A pen digitiZer 165 and accompany 
ing pen or stylus 166 may be provided in order to digitally 
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6 
capture freehand input. Although a direct connection 
betWeen the pen digitiZer 165 and the serial port interface 
106 is shoWn, in practice, the pen digitiZer 165 may be 
coupled to the processing unit 110 directly, or via a parallel 
port (or other) interface and the system bus 130 as knoWn in 
the art. Furthermore, although the digitiZer 165 is shoWn 
apart from the monitor 107, it is preferred that the usable 
input area of the digitiZer 165 be co-extensive With the 
display area of the monitor 107. Further still, the digitiZer 
165 may be integrated in the monitor 107, or may exist as 
a separate device overlaying or otherWise appended to the 
monitor 107. A user might also enter commands and infor 
mation into the computer 100 through input devices such as 
a keyboard 101 and pointing device 102. Other input devices 
(not shoWn) may include a microphone, joystick, game pad, 
satellite dish, scanner or the like. These and other input 
devices are often connected to the processing unit 110 
through a serial port interface 106 that is coupled to the 
system bus, but may be connected by other interfaces, such 
as a parallel port, game port or a universal serial bus (USB). 
Further still, these devices may be coupled directly to the 
system bus 130 via an appropriate interface (not shoWn). 
Monitor 107 or other type of display device is also con 
nected to the system bus 130 via an interface, such as a video 
adapter 108. In addition to the monitor, computers may 
include other peripheral output devices (not shoWn), such as 
speakers and printers. 
The computer 100 may also operate in a netWorked 

environment using logical connections to one or more 
remote computers, such as a remote computer 109. The 
remote computer 109 can be a server, a router, a netWork PC, 
a peer device or other common network node, and may 
include many or all of the elements described above relative 
to the computer 100, although only a memory storage device 
111 has been illustrated in FIG. 1. The possible logical 
connections depicted in FIG. 1 include a local area netWork 
(LAN) 112 and a Wide area netWork (WAN) 113. Such 
netWorking environments are commonplace in of?ces, enter 
prise-Wide computer netWorks, intranets and the Internet. 
When used in a LAN netWorking environment, the com 

puter 100 may be connected to the local netWork 112 
through a netWork interface or adapter 114. When used in a 
WAN netWorking environment, the computer 100 typically 
includes a modem 115 or other means for establishing a 
communications over the Wide area netWork 113, such as the 
Internet. The modem 115, Which may be internal or external, 
is connected to the system bus 130 via the serial port 
interface 106. In a netWorked environment, program mod 
ules depicted relative to the computer 100, or portions 
thereof, may be stored in the remote memory storage device. 

It Will be appreciated that the netWork connections shoWn 
are exemplary and other techniques for establishing a com 
munications link betWeen the computers can be used. The 
existence of any of various Well-knoWn protocols such as 
TCP/IP, Ethernet, FTP, HTTP and the like is presumed, and 
the system may be operated in a client-server con?guration 
to permit a user to retrieve Web pages from a Web-based 
server. Any of various conventional Web broWsers can be 
used to display and manipulate data on Web pages. 

FIG. 2 illustrates a tablet PC 201 that can be used in 
accordance With various aspects of the present invention. 
Any or all of the features, subsystems, and functions in the 
system of FIG. 1 can be included in the computer of FIG. 2. 
Tablet PC 201 includes a large display surface 202, e.g., a 
digitiZing ?at panel display, preferably, a liquid crystal 
display (LCD) screen, on Which a plurality of WindoWs 203 
may be displayed. Using stylus 204, a user can select, 












